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Menacing Microbes.:

Protein Models Reveal Secrets
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Overview:

Microbes are living organisms too small to be seen. While most are friendly to humans, some microbes,
called pathogens, can cause disease. Although the medical field has created miraculous antimicrobial drugs
to ward them off, menacing microbes often change their protein make-up in devious ways to evade being
destroyed, resulting in antibiotic resistance and eventually "super-bugs." Proteins are diverse and dynamic
biomolecules that determine how organisms thrive in changing environments. Protein modeling is a
computational tool that researchers use to see microbial proteins. Using LLNL's high performance
computational capabilities, 3D models are created of microbial proteins, providing visual tools to expose
microbial secrets. This information can be used to help detect, understand, and identify new ways to treat
the menacing microbes.

Outline:

1.

What do all microbes (tiny organisms) have in common? What do they also have in common with
humans?

What are antibiotics and who is credited for discovering them?

How do some bacteria become antibiotic resistant?

What are proteins and where do they come from?

List the 5 types of amino acids in terms of how they interact with each other.



6. What is meant by 'folding' of proteins and how does it happen?

7. What is one way a protein shape be changed, and how might this affect its function?

8. Why are scientists interested in how microbes change their proteins?

9. Why do scientists need models to study protein shape?

10. Describe an example of how a protein model is used to learn a microbe's secret.

11. How can microbes (bacteria) change to evade medicine?
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